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P
eriimplant diseases have been
defined as (1) development of
periimplant mucosal inflamma-
tion without loss of supporting bone
(ie, periimplant mucositis) and (2)
presence of periimplant mucosal
inflammation with additional loss of
supporting bone (ie, periimplantitis).1
As with the onset of gingivitis and pe-
riodontitis, the formation of microbial
biofilms on dental implants has been
documented to be involved in the
development of periimplant mucositis2
and periimplantitis.3 In subjects diag-
nosed with moderate to severe periim-
plantitis, the onset of the disease was
shown to occur within 3 years after
implant loading and to display a non-
linear accelerating pattern over 9
years.4
Furthermore, iatrogenic factors
such as poor prosthetic implant posi-
tioning, excess cement5 and lack of
cleansability of the implant-supported
restoration6 may contribute as plaque-
retentive factors to the onset and pro-
gression of periimplant diseases.
The aim of the present review was
to summarize the evidence on the
prevalence of periimplant diseases.
MATERIALS AND METHODS
A literature search was performed in
MEDLINE through PubMed database of
the US National Library of Medicine for
articles published untilMarch 2018 using
Medical Subject Heading (MeSH) search
terms complemented by free terms and in
different combinations. To be included,
articles had to be written in the English
language and be published in an interna-
tional peer-reviewed journal.
Abstracts, narrative reviews, stud-
ies reporting on early complications
before implant loading, and studies
with insufficient/unclear informations
on clinical and/or radiographic param-
eters not allowing a case definition of
periimplant mucositis and periimplan-
titis were excluded.
Prevalence of Periimplant Diseases
The prevalence of periimplant dis-
eases has recently been reported to
represent a controversial issue.7
Subject-based estimated weighted
mean prevalences and ranges for peri-
implant mucositis and periimplantitis
were reported in a systematic review
with meta-analysis.8 The prevalence
for periimplant mucositis was reported
at 43% ranging from 19% to 65%,
whereas for periimplantitis, it amounted
to 22% ranging from 1% to 47%.8 In
addition, outcomes from cross-
sectional studies9–14 not included in
the systematic review referred to above8
reported comparable prevalences for
periimplantitis ranging from 12.9% to
26%.
The prevalence of cases with peri-
implant mucositis or periimplantitis
was recently reported in a case series
studywith a 21- to 26-year follow-up.15
In that study,15 86 of 294 subjects who
had previously received dental im-
plants16 were re-examined on average
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Purpose: To report the preva-
lence of periimplant diseases (ie,
periimplant mucositis and periim-
plantitis).
Material and Methods: A liter-
ature search was performed in
MEDLINE through PubMed data-
base of the US National Library of
Medicine for articles published until
March 2018 using Medical Subject
Heading (MeSH) search terms com-
plemented by free terms and in
different combinations.
Results: A wide range of preva-
lences of periimplant diseases has
been reported in the literature.
Subject-based estimated weighted
mean prevalences and ranges were
reported to amount to 43% (range:
19%–65%) for periimplant mucositis
and to 22% (range: 1%–47%) for
periimplantitis.
Conclusion: Differences in case
definitions impact on extent and
severity of periimplant diseases
and make comparisons among stud-
ies difficult. Convenience samples
rather than randomly selected pop-
ulation samples are often analyzed
to estimate prevalence of periim-
plant diseases. More recent studies
report implant- and subject-based
prevalences of periimplant
diseases. (Implant Dent
2019;28:100–102)
Key Words: dental, implant, periim-
plant infection, epidemiology, peri-
implantitis, periimplant mucositis
100 PREVALENCE OF PERIIMPLANT DISEASES SALVI ET AL
Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
s
o
u
r
c
e
:
 
h
t
t
p
s
:
/
/
d
o
i
.
o
r
g
/
1
0
.
7
8
9
2
/
b
o
r
i
s
.
1
3
7
7
7
9
 
|
 
d
o
w
n
l
o
a
d
e
d
:
 
2
7
.
1
2
.
2
0
2
0
23.3 years later.15 The outcomes indi-
cated that 54.7% of subjects were diag-
nosed with periimplant mucositis and
22.1% with periimplantitis, respec-
tively.15 Collectively, these results
indicate a wide range in the prevalence
of periimplant diseases making it diffi-
cult to estimate the magnitude of the
disease on a universal scale.
Factors Affecting the Prevalence of
Periimplant Diseases
The lack of consensus on case defi-
nitions for periimplant diseases represents
one of the major methodological discrep-
ancies in epidemiological studies.17,18
In cases with baseline radiographs,
incidence of periimplantitiswas defined
as the presence of clinical inflammation
and a crestal bone loss of 1 to 1.5 mm17
In cases with missing baseline radio-
graphs, however, the presence of clini-
cal inflammation together with crestal
bone-level changes of 2 mm after the
remodeling phasewas suggested as def-
inition criteria for periimplantitis.17
Despite these recommendations for
case definitions, different thresholds in
the assessment of crestal bone loss and
reference time points from which the
specified bone loss occurred have been
adopted. For example, in the systematic
review byDerks andTomasi,8 the study
reporting the lowest prevalence of peri-
implantitis (ie, 1%) considered for the
case definition a threshold of crestal
bone loss of 5 mm,19 whereas the study
reporting the highest prevalence of peri-
implantitis (ie, 47%) applied a threshold
for crestal bone loss of 0.4 mm.20
In a retrospective cross-sectional
analysis of a randomly selected pop-
ulation of 588 Swedish subjects, peri-
implantitis was defined as the presence
of bleeding on probing (BoP) and/or
suppuration and crestal bone
loss .0.5 mm.21 In that study, a 45%
subject-based prevalence for periim-
plantitis after 9 years of loading was
reported.21 However, the severity of
the disease decreased to 14.5% of sub-
jects exhibitingmoderate to severe peri-
implantitis when the threshold for bone
loss was.2 mm.21
The fact that, in several studies,
only implant-based data were reported
and subject-based outcomes were lack-
ing was emphasized in a systematic
review on the quality of studies report-
ing prevalence, incidence, and risk
factors for periimplant diseases.18 The
consensus report of the 8th European
Workshop on Periodontology (EWP)
considered the prevalence of subject-
and not implant-based periimplant dis-
eases to be the outcome of interest
emphasizing that research assessing
the prevalence of periimplant diseases
should focus on subject-level analy-
ses.17 This recommendation from the
8th EWP15 is already reflected in sev-
eral investigations including subject-
based analyses.9–14,21,22
The time point of implant loading
represents an additional factor influenc-
ing the reported percentages of preva-
lence of periimplantitis. In this context,
the consensus report of the 8th EWP
recommended the inclusion of implants
with a loading time “of sufficient dura-
tion” without specification of a prede-
termined time threshold.17 However,
based on the fact that chronic inflamma-
tory diseases such as periimplantitis re-
quires time to develop, reports on
prevalence based on short follow-up
times may yield an underestimation of
the disease. In this respect, consistent
results on the patient-based prevalence
of periimplant mucositis (range: 57%–
64.4%) and of periimplantitis (range:
13.3%–29.7%) were reported when a
mean function time of at least 5 years
and a threshold for crestal bone
loss.2 mm were considered.13,22
An additional important issue
observed in several studies reporting
on prevalence of periimplant diseases is
the fact that their analysis is based on
convenience samples from universities
or private clinics with a limited sample
size rather than on large randomly
selected cohorts.16,18 This limitation
may account for selection bias and in-
fluences external validity in terms of
true prevalence of periimplant diseases.
In fact, few studies reporting on the
prevalence of periimplant diseases
included both subjects treated in private
and university settings12,21,23 or
analyzed a randomly selected popula-
tion sample.21
Finally, factors such as adherence to
supportive maintenance care, implant
surface characteristics, and prosthetic
aspects have been investigated with
respect to their impact on the develop-
ment of periimplant diseases.
Outcomes from a retrospective
clinical study indicated that pre-
existing periimplant mucositis in sub-
jects not adhering to supportive care
was associated with a higher incidence
of periimplantitis over a 5-year
period.24 The results of that study
yielded a 5-year incidence of periim-
plantitis of 18.0% in subjects with sup-
portive care and of 43.9% in subjects
without, respectively.24
In addition, patients with a history
of treated moderate to severe periodon-
titis not complying with regular sup-
portive care displayed significantly
higher incidences of implant failures
and periimplant bone loss$3mm com-
pared with patients complying with
supportive care after an observation
period of 10 years.25
Evidence for the impact of implant
surface roughness on the incidence of
periimplant mucositis26 and periim-
plantitis27 in humans is limited. Out-
comes of a systematic review
indicated that periimplant mucositis
does not seem to be associated with
implant or abutment systemswith a spe-
cific design or surface roughness.26 Fur-
thermore, outcomes of a clinical study
including 2 different implant systems
failed to detect differences in the inci-
dence of periimplantitis as an effect of
implant surface and design over a
follow-up period of 13 years.27
Recently, a cross-sectional radio-
graphic study investigated whether or
not emergence angle and profile (ie,
convex or concave) of implant-
supported restorations were associated
with periimplantitis.28 Cemented and
screw-retained restorations supported
by bone-level or tissue-level implants
were analyzed. Periimplantitis was
defined as the presence of BoP and/or
suppuration, 2 mm of crestal bone loss
after initial remodeling and pocket prob-
ing depths $4 mm. The subject-based
prevalence of periimplantitis amounted
to 28.9% for bone-level implants and to
14.8% for tissue-level implants after a
mean follow-up time of 10.9 years.28
The highest prevalence of periim-
plantitis (ie, 37.8%), however, was
observed for bone-level implants sup-
porting restorations with both a convex
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profile and a restoration emergence
angle .30 degrees.28 In contrast to
bone-level implants, the prevalence of
periimplantitis at tissue-level implants
was not affected by either emergence
angle or profile.28 These findings sug-
gest that overcontoured restorations
supported by bone-level implants may
impair proper self-performed plaque
control thereby increasing the risk of
developing periimplant diseases.
Comment and Conclusion
A wide range of prevalences of
periimplant diseases is reported in the
literature.
Differences in case definitions
impact on extent and severity of periim-
plant diseases and make comparisons
among studies difficult. Convenience
samples rather than randomly selected
population samples are often analyzed
to estimate prevalence of periimplant
diseases. More recent studies report
prevalence of periimplant diseases both
at implant and subject level.
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